saline and counted the immobilized cercariae under a microscope. We multiplied the mean of the 148 triplicated measurement by the dilution factor (10) to determine the number of cercariae produced by each 149 infected snail. We also extracted DNA from week 4 cercariae to determine parasite gender by PCR [17] . 150 b. B. glabrata snail survival 151 We evaluated survival of the infected snails in cohort 1 over the course of the infection. We 152 compared the survival of infected snails with a group of 48 uninfected control snails. We monitored snail 153 survival every day from the first cercarial shedding day (28 days after exposure) to 22 days after the first 154 cercarial shedding (50 days after exposure). In week 7, 3 days after the last cercarial shedding, we collected hemolymph as described in Le 158 Clec'h et al., 2016 [18] from all surviving snails infected with SmLE (HS) and SmBRE (LS), as well as 159 from uninfected Bg26 controls maintained under the same conditions. We measured both laccase-like 160 activity (phenoloxydase (PO) activity, known to be involved in invertebrate immunity) and the 161 hemoglobin (protein carrying oxygen in B. glabrata hemolymph) rates in the hemolymph of each snail 162 infected with SmLE (HS), SmBRE (LS) or uninfected control. 163 We measured the total laccase-like activity as described in Le Clec'h et al., 2016 [18] . In brief, we 164 combined 10 µL of freshly collected hemolymph to 40 µL of cacodylate buffer and 40 µL of bovine 165 trypsin (1mg/mL) in a 96-well optical plate (Corning). Each sample was coupled to a control where 10 µL 166 of the same hemolymph aliquot was combined to 40 µL of 10 mM diethylthiocarbamate (a specific 167 inhibitor of PO enzymes) and 40 µL of bovine trypsin. We incubated plates in the dark, at 37˚C for 45 168 minutes, then added 120 µL of the freshly prepared p-phenylenediamine substrate (50 mM). After 2 hours 169 incubation at 37˚C, before reaching the plateau phase of the laccase-like activity, we measured dopachrome formation at λ=465 nm using a SpectraMax M1 (Molecular Devices). A substrate auto-171 oxidation control was also performed for each experiment, where the hemolymph sample was replaced by 172 10 µL of distilled water. The value of this substrate auto-oxidation control were subtracted from sample 173 and control values.
174
To quantify the hemoglobin rate, we centrifuged the hemolymph (5 minutes, at 300 x g at 4˚C) to 175 pellet the hemocytes (i.e. the immune cells), as the hemoglobin is not sequestrated in cells but free in the 176 plasma [19] . We collected the plasma in a fresh microtube placed on ice. The hemoglobin rate was Evaluating sporocyst development within infected snails requires the sacrifice of snails at multiple 186 time points. We exposed a second cohort of 1,392 Bg26 inbred snails to single miracidia from our two S. 187 mansoni populations. We exposed 384 snails to SmLE (HS) and 1,008 to SmBRE (LS). The numbers are 188 unequal because SmLE (HS) shows much higher infection rates than SmBRE (LS). Snails were kept in 189 trays (48 per tray). We sampled snails at week 3 post-exposure, one week prior to cercarial maturation.
190
To ensure sampling of infected snails, we randomly picked 30 snails exposed to SmLE (HS) and 100 191 snails exposed to SmBRE (LS). These sampling numbers take in account the snail susceptibility to 1 192 parasite larva.
In week 4, we placed each infected snail in 1 mL of freshwater in 24-well plates under artificial 194 light for 2 hours to induce cercarial shedding and identify infected snails. From week 4-8, we isolated 195 infected snails in trays (48 per tray) under a black lid. Each week, we randomly picked 6 infected snails 196 from each parasite population and counted the cercariae released by each snail as described in section 1a. 197 We cleaned the shell of sampled snails with 70% ethanol, snap-froze them individually in liquid 198 nitrogen, and store them at -80˚C for further molecular analysis. 199 b. gDNA extractions from exposed snails 200 To prepare exposed snails for molecular analysis, we crushed snails individually in a sterile, liquid 201 nitrogen-cooled mortar and pestle to create a fine, homogenized tissue powder, and kept 100 µL of powder 202 into 1.5 mL tubes at -80˚C until gDNA extraction. We extracted the gDNA using a DNeasy Blood & 203 Tissue Kit (Qiagen) according to manufacturer instructions, with tissue lysis for 20 minutes at 56˚C. We 204 quantified the gDNA using a Qubit dsDNA BS Assay Kit (Invitrogen). amplifying a 107 bp amplicon and the same α-tubulin 2 primers as described in the end-point PCR assay. 231 We conducted qPCR in duplicate for each reaction (i.e. samples and standards). Reactions consisted of 5 232 µL SYBR Green PCR master mix (Applied Biosystems), 3.4 µL sterile water, 0.3 µL of each primer (10 233 µM) and 1µL of standard PCR product or sample gDNA. We used the following program: 95˚C for 10 234 minutes, [95˚C for 15s and 60˚C for 1 minute] × 40 cycles followed by a melting curve step (15s at 95°C 235 and then rising in 0.075°C increments/second from 60°C to 95°C), to check for the uniqueness of the 236 product amplified. We plotted standard curves using seven 10-fold dilutions of a purified α-tubulin 2 PCR 237 product for S. mansoni parasite (α-tubulin 2 copies.µL −1 : 2.69×10 1 -2.69×10 7 ) and seven 10-fold dilutions 238 of a purified piwi PCR product for B. glabrata (piwi copies.µL −1 : 2.60×10 1 -2.60×10 7 ). PCR products for 239 standard curves were generated using TaKaRa Taq R001 AM kit (Clonetech) and the Welsh t-test. We performed survival analysis using log-rank tests (R survival package) and correlations 260 analysis with Pearson's test. The confidence interval of significance was set to 95% and p-values less than 261 0.05 were considered as significant.
262

RESULTS:
263
Striking differences in transmission stage production between two Schistosoma mansoni populations 264 The SmLE (HS) parasite population produce more cercariae than the SmBRE (LS) population in 265 both cohort 1 (4 weeks of shedding) and cohort 2 (5 weeks of sheddings): on average, our SmLE (HS) 266 population shed 8-fold more cercariae than SmBRE (LS) (Cohort 1: Kruskal-Wallis test, p < 2.2 × 10 -16 , 267 Figure 2A ; Cohort 2: Kruskal-Wallis test, p=2.824 × 10 -11 , Figure 3B ). In this experiment, all the infected 268 snails were from the same inbred B. glabrata population (Bg26) to minimize the impact of the host genetic 269 background, because we know that cercarial shedding can be influenced by the snail genotype [24] . 270 We exposed the snail hosts to only one miracidia (SmLE (HS) or SmBRE (LS)), male or female.
271
We were therefore able to sex each parasite that developed inside the host and test the influence of the 285 We also measured the impact of our two population of parasites on their snail hosts by measuring 286 laccase-like activity in the snail hemolymph, 7.5 weeks after parasite exposure [18] . Unlike the survival 287 data, where only SmLE (HS) population has a negative impact on the snail host, we observed that the 288 laccase-like activity is reduced in snails infected with both SmBRE (LS) and SmLE (HS) relative to 289 controls (Kruskal-Wallis test, p=1.108 × 10 -5 ; Figure 2C ). However, snails infected with SmLE (HS) 290 population showed greater reduction in laccase-like activity than those infected with SmBRE (LS) (Welsh 291 t-test, p=0.001; Figure 2C ).
Comparison of hemoglobin and laccase-like activity in infected snails
292
We observed a similar impact of infection on hemoglobin rate, measured in hemolymph samples 293 collected 7.5 weeks after parasite exposure. Both SmLE (HS) and SmBRE (LS) infected snails had 294 reduced hemoglobin relative to controls (Kruskal-Wallis test, p=2.155 × 10 -7 ; Figure 2D ), while SmLE 295 (HS) infected snails had significantly reduced hemoglobin relative to SmBRE (LS) infected snails 296 (Wilcoxon test, p=3.692 × 10 -6 ; Figure 2D ).
297
Moreover, we found a strong positive correlation between hemoglobin rate and laccase-like Supplementary figure 3A) . These physiological proxies of snail health support the 305 mortality data, showing that our SmLE (HS) population of S. mansoni is more virulent toward the snail 306 inbred host (Bg26) than the SmBRE (LS) population of parasites.
Infections:
-192 snails exposed to single SmLE (HS) miracidium -192 snails exposed to single SmBRE (LS) miracidium 
Prepatent period Patent period
Infections: -384 snails exposed to single SmLE (HS) miracidium -1008 snails exposed to single SmBRE (LS) miracidium Collections: -30 snails exposed HS -100 snails exposed LS Biomphalaria glabrata ( 
